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(54) Title: IMPLANT ANCHOR SYSTEMS 




(57) Abstract 

The present invention provides anchoring mechanisms for tissue implants. The anchors (4) are integrated as part of the structure 
of the implant, and serve to resist migration of the implant from highly dynamic muscle tissue such as the myocardium of the heart. In 
implant devices configured as a flexible coil (8), various attributes of the coil may be altered to increase the anchoring capability of the 
device. The flexibility of the device may be increased to resist migration by changing the coil filament thickness, and pitch or filament 
material. Alternatively, the end coil may be altered to have a broader cross-sectional profile in engagement with the tissue or may include 
an anchoring barb. Additionally, methods of implanting a tissue implant device are provided. 
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IMPLANT ANCHOR SYSTEMS 

Field of the Invention 

This invention relates to tissue implant devices and methods of their use. In • 
particular, the devices and methods concern systems for anchoring the implants in 
tissue so that they do not migrate after implantation- 

Background of the Invention 

There are a variety of applications for tissue implant devices in the human 
body. Such applications include electrical pacing leads or other tissue monitoring 
devices or tissue support structures such as endoluminal stents. A device irinplanted 
in tissue may experience migratory forces applied by movement of the surrounding 
tissue into which the device has been implanted. Migration is especially a problem in 
muscle tissue that regularly contracts and relaxes around the device. Because the 
device is static and is relatively inflexible, rather than absorbing the forces applied by 
i the tissue, those forces act on the device to move it in the tissue. Migration of the . 
1 device ultimately may lead to ejection of the device from the tissue. An ejected 
device could prove harmful to a patient if it enters the blood stream and blocks blood 
flow to a critical organ such as the brain. 

Perhaps the most regular aggressive migratory forces created by muscle tissue 
may be experienced by implant devices which are placed in heart tissue. Because 
the heart muscle regularly contracts and relaxes in an exaggerated fashion to pump 
blood through the ventricle, implant devices located within that tissue have significant 
-forces applied upon them. For example, the myocardial tissue comprising the exterior 
wall of the heart at the left ventricle may increase in thickness by forty to sixty percent 
with each contraction. Conventional methods of anchoring a device to tissue such as 
by stapling or suturing prove difficult in applications where there is exaggerated and 
constant movement of the subject tissue because it is difficult to accurately apply a 
suture or staple to the intended location. 

Implant devices for the heart have been disclosed in U.S. patent 5,429,144 
(Wilk) and in U.S. patent 5,810,836 (Hussein et al.) for the purpose of restoring blood 
flow to the tissue of the heart. Conventional treatments of restoring blood flow to 
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The devices of the present invention may be delivered to the intended tissue 
location percutaneously, through a catheter based system, transthoracically or 
surgically. Although the inventive devices and methods can be applied to implants 
intended for use in any region of the body, it is believed that the anchor systems are ' 
5 especially useful as applied to implant devices for the heart configured to treat 
ischemia. Flexible implant devices may be configured to promote angiogenesis 
through a variety of mechanisms examples of which are described in detail in pending 
U.S. patent application serial nos. 09/164,173, 09/211,332 and 09/299,795. 

Several embodiments of anchoring systems for flexible coil spring body implant 
10 devices formed from a filament are disclosed. Generally, the spring implaht devices ■ 
may be considered to have a body having proximal and distal portions. In the present 
application, proximal is understood to mean the direction leading external to the 
patient and distal is understood to mean any direction leading internally to the patient. 
The implant devices discussed herein are delivered into the tissue in a distal direction 
15 so that the body is implanted within the tissue and the proximal end of the device is 
i approximately flush with the tissue surface or slightly submerged under the surface. 
In some embodiments the anchoring mechanism comprises an area of the device at 
its proximal portion or end having a profile that is larger than the profile of the distal 
portion of the device. 

.20 In a preferred embodiment, the anchoring tail at the distal portion of the device 

is configured to reside beneath the tissue surface after the device is implanted. The 
tail may comprise the proximal most coil of the device being flared outward to define 
an arm, perhaps curved, extending tangentially or spirally from the cylindrical profile of 
the implant device defined by the more distal coils of the device. The arm may be 

25 bent distally to provide a projecting edge for engaging tissue. The device can be 
implanted in tissue over an appropriate delivery device discussed in detail below by 
applying an insertion force while rotating the device so that it "screws" into the tissue. 
The device is advanced until the most proximal coil becomes submerged slightly 
under the tissue. The configuration of the arm appears to resist migration of the 

30 device either distally through the tissue or proximally back out of the tissue. 

Additionally, the arm appears to resist rotational movement of the device so that it 
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extended proximally from the body of the coil by a neckregion. Because the broad 
wound coil has a profile that is larger than the body of the implant device, it tends to 
distribute migratory forces acting in the distal direction over, a broader surface area of 
the tissue, preventing the tail from penetrating the tissue and allowing migration. The " 

5 broad wound coil that serves as a tail may be circular or a variety of non-circular 
shapes. It may be provided with or without barbs to lock into the tissue. The tail may 
be concentric with or off center from the longitudinal axis defined by the coils that 
make up the body of the implant device. Additionally, the proximal end of the coil may 
be secured to the broad loop by wrapping welding or by crimping a malleable sleeve 

10 so that a closed loop configuration is maintained. The integrity of the proximal portion 
of the device that defines the tail may be enhanced by increasing the flexibility of the 
neck which joins the tail to the body with a coiled loop formed in the filament. 
Alternatively, the tail may be fortified by utilizing several coils abutting each other to 
form the broad loop. 

15 In an alternative embodiment of the invention, a flexible implant device formed 

,from a helical spring body may be formed from a filament having a non-circular cross- 
' section. For example, a filament having a rectangular cross-section may serve to 
prevent migration through the tissue in the axle direction by several mechanisms. 
When the helical coil is wound such that the major axis of the rectangular cross- 

20 section is substantially perpendicular to the longitudinal axis of the body of the device 
greater axial flexibility is imparted to the spring, while maintaining sufficient radial 
stiffness to resist crushing by the tissue, then would be possible with a round cross- 
sectional filament material. Increased axial flexibility of the device permits it to move 
with surrounding tissue, absorbing forces that would otherwise tend to push the 

25 device out of position in the tissue. Additionally, as surrounding tissue herniates 
through the individual coils of the device, the orientation of the major axis of the 
rectangular cross-section of the filament to be perpendicular to the longitudinal axis of 
the device presents a larger surface area engaging the tissue to resist axial migration. 
Alternatively, the major axis of the rectangular cross-section filament may be oriented 

30 at an angle that is acute to the longitudinal axis of the device, so that the filament is 
canted in the proximal direction, to facilitate insertion of the device in the distal 
direction during implantation into the tissue. The canted orientation of the rectangular 
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It is an object of the present invention to provide a tissue implant device that 
resists migration from the tissue into which it is implanted by offering improved 
anchoring capability. 

It is another object of the present invention to provide a tissue implant device ■ 
having an anchor mechanism that controls the amount of injury inflicted upon tissue at 
the implant site. 

It is yet another object of the present invention to provide an implant device 
that resists migration by its inherent flexibility and ability to absorb migratory forces 
exerted by surrounding tissue. 

It is another object of the invention to provide an implant device that utilizes an. 
anchoring mechanism that is submerged beneath the surface of the tissue into which 
the device is implanted. ' j 

It is another object of the present invention to provide a tissue implant device 
that utilizes an anchor mechanism that resides flush with the tissue surface when the 
device is implanted. 

-, It is yet another object of the invention to provide a method of implanting a > 
' tissue implant device so that it remains anchored in the tissue. 

Brief Description of the Drawings 

The foregoing and other objects and advantages of the invention will be 
appreciated more fully from the following further description thereof, with reference to 
the accompanying diagramatic drawings wherein: 

FIG. 1 is a highly diagrammatic illustration of a tissue implant device of the 
.present invention implanted in tissue; 

FIG. 2 is an end view of the tissue implant device shown in FIG. 1 ; 

FIG. 3 is an end view of a modified version of the tissue implant device shown 
in FIG. 1; 

FIG. 4 is a side view of a modified version of the tissue implant device as 
shown in FIG. 1; 

FIG. 5 is a highly diagrammatic illustration of a preferred embodiment of the 
tissue implant device of the present invention implanted in tissue; 



WO 00/69345 

■ , . 1 PCT/US00/I311; 

-8- 

shown ZIT ** °' 3 T ~ e ™ - «« ae.ce 
device'"" ? ' S ' °' a "° ,her ^ ~- o, ,he .issue i mp , anl 

5 device^" 8 * " iE ° me " iC «*,"«• «— -^ imen , „ ,he .issue i mplanl 

. **. ^a^r" 0 view of s varia,ion °" he a " erna,e •-*-» - 

£■ Z * * SWe . *~ °' an * mate - <he .issue innpian, device . 

«G. « ■ a par.,3, seciona, view o, ,he .issue , m p,an, device shol in FIG 

Shown in no 5 ;" Partia ' SeC,i ° nal * W °* ' * - <— i m p, ant device 

FIG. ,6A is a side vie* o, a .issue impian. device deiivery sys.en,; 

Description of the „„.:„. , Embnrtlm ^. ? 

imo, a „,7 1 Sh ° WS 3 P3 '" al SeC ' i0na ' * W <* S <"<**"•* ^"Odimen, o. an 
e Z deV ' M ; 0n,i9U ' ed "* '~ The im p,an, device < conjses a 

ot P e7 " 8 '° mea " 3 PlUra "' ,y °' WiVidUal C °" S 1 °- »» — 
bod de ,nes an ,n,erio r « which stains an open ravfty M ^ ^ 

w he device « , mpl a„,ed. The ancho, n.chanisn, co mprises . , alerally 



WO 00/69345 



-9- 



PCT/US00/13118 



define a lateral extent away from the longitudinal axis 28 of the device that is greater 
than the overall diameter of the coil body 8. 

The implant device is particularly useful in treating ischemic tissue such as that 
often occurs in a myocardium of the heart. As shown in FIG. 1 the implant device ' " 
5 may be inserted into the myocardium 6 through the epicardial surface 20 at entry site 
24 such that the device extends the majority of the thickness of the myocardium 
towards endocarial surface 22. Also, the device is fully implanted within the tissue 
such that the proximal laterally extending arm 16 is submerged within the tissue. 
FIG. 2 shows an end view of the device 2 and in particular the laterally 

10 extending arm 16, which is configured to prevent migration of the device. As is seen 
in FIG. 2 the arm extends from the most distal coil 18 in an tangential direction from 
■ ! the round coil. The arm 16 then curves slightly in the 1 direction of the curvature of the 
coil. Preferably the lateral extent of the arm beyond the outside diameter of the 
device is approximately 1 - 3 mm. Generally the diameter of the body 8 of the coil is 

15 preferably on the order of 2 - 3 mm. The arm serves to provide increased surface 
area engaged with the tissue to prevent migration in an axial direction through the 
tissue. Furthermore, the implantation of the arm into the tissue causes it to prevent 
rotation of the device so that the device cannot back out of its tissue implant site. 
FIG. 3 shows a variation of the laterally extending arm 16 having a bend 30 

20 and second lateral extent 32. The alternate embodiment of the laterally extending 
arm 16 shown in FIG. 3 provides additional surface area and may serve additionally 
help to prevent rotation of the device. Variations of the shape of the laterally 
extending arm are possible and are considered within the scope of the invention. 

Another alternative design of the lateral extending arm is shown in FIG. 4. The 

25 lateral extending arm 16 is shown to have a distally projecting bend 34 at the proximal 
end 36 of the arm. The distally projecting bend 34 may serve to further resist axial 
movement in the distal direction when the device is implanted in tissue because it 
serves more as a barb to claw into the tissue to resist movement. The penetration of 
the bend also serves to resist rotation of the device. Alternatively, the bend 34 need 

30 not be as extreme as shown in FIG. 4, but rather the bend may be subtle, only to the 
extend that the arm 16 extends horizontally rather than following the acute angle of 
the helical pattern of the most distal coil 18. 
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the order of 4.5 to 5 millimeters. The devices are preferably on the order of 7 - 8 mm 
in length. 

FIG. 8 shows an alternate embodiment of an implant device having an 
anchoring mechanism. The coil device has an interior 98, which is defined by the 
5 individual turns 120 of the coil. The helical coil 96 defines a frame, which holds back 
surrounding tissue so that blood may pool in the interior chamber, coagulate and 
become fibrin. Spaces 122 between individual turns of the coil permit communication 
between the interior chamber 98, where fibrin will grow and the blood and tissue that 
surround the device. Open ends 124 also permit communication between the interior 

10 chamber 98 and surrounding tissue. The coil 96 has a tail 128 configured to resist . 
excessive penetration of the device into the subject tissue so that the overaH depth 
■ ' that the device is implanted in the tissue is controlled. The tail 28 may be configured 
in a variety of forms. The example of a tail shown in FIG. 8 comprises a single broad 
coil joined to the main body 125 of the device by an extension 127 f which may be a 

15 continuation of the most proximal coil 116. When the device is implanted in tissue, 
the broad coil of the tail is positioned to be flush with the surface of the tissue. The 
' broad coil tail distributes the migratory forces experienced by the device over a broad 
area of tissue surface. The tail resists penetration of tissue surface thereby 
preventing migration of the device further into the tissue. Additionally, filament 126 

20 from which the coil is formed may be a solid material or may, itself, be a coil spring 
structure having a plurality of openings between. turns of the coil, which serve to 
permit herniation of surrounding tissue into the coil for anchoring capability. The 
broad coil 120 defining tail 128 has a proximal end 130 which is preferably joined to 
the broad coil to maintain the coil circular shape. The proximal end 130 can be joined 

25 to the broad coil 128 by a variety of means such as welding as is shown by weld 132. 

FIG. 9 shows an alternative embodiment of joining the proximal end 130 to the 
broad coil 128. The alternative embodiment comprises wrapping the portion of the 
filament adjacent the proximal end 130 around the broad coil 128 in several turns 
134. FIG. 10 shows another alternative embodiment useful for joining the proximal 

30 end 130 of the coil 96 to the broad coil 128. The alternative embodiment utilizes a 
malleable sleeve 136 to encompass both a portion of the broad coil 128 and the distal 
end of the coil 130. The malleable sleeve is then crimped to mechanically grasp the 



WO 00/69345 

. PCT7US00/13118 

-12- 

» 

-P. <or the broad coil co mp ,i,„ 9 I slar ha ^ ^ « ™ -circufc, ' 
^native embodiment for (he shape o( ; M d d 3 o ' , f , 2 Ve. another 

ova, broad coil 138 „ 5hown . Addi|ipna ■ j, 38 ' n ha ?, 12 , 3 S ~' 

projecting p ro , rl , sions . oroad coil 138 has plurality of distally 

° Prevent micron/ " " ,C,e ~ - «~» - »* «- into the tissue to 

Tbe ca„M -^CT T ate emb0t, ™ n ' °' 3 — *™ — 

uev,ce 140 »s formed from a filament <\a? w * 

-ch as . strend o, „a, wire. As, ho wn , n m T^TT 
cross-sectional axis 147 nf th* , ° rmed so , ,hat ,h e major 

mechanism (or the device. 0 " ssue ,0 «rve as an anchoring 

.o, m e/; G a l::::;:;:r ? ^ nimplan ' embodimen, t ->«is 

mandrel, in J^T^- 0 ™^*"' "'^ 3 

•» '-P'ant, as is shown in FIG 15 , Z 9 " Ut " na ' aXiS 150 of 

coils 142 of the rectanoularTh 1 »» ™jo, axis ,47 of the 

o, Wi ^:r*: d ° 7* ion 9i , U di„ a , axls 

a*ay,rom -he long , ;;le , 9rea ' e ' ^ "** « 
~* and less ti.eZ m o I "'^ ' ha * Sieved to be more 

Preferred dimensions fa, m„ , . ' eCtansular "oss-section forming win,. 

■003 inches ZT^T^' a ° S ^' m " ~ « - - 
major axis. and 0,5 10 »'« -hes .or me 



y ^. lbA 16C show an example of a surgical 



WO 00/69345 



PCT/US00/13118 



-13- 

delivery device that may be used to deliver the implantsinto tissue such as that of the 
myocardium of the heart. The delivery device, shown in FIG. 16A, comprises an 
obturator 180 that includes a main shaft 182, by which it can be gripped and 
manipulated. The distal end 181 of the shaft 182 is shown in detail in FIG 16B and 
includes a reduced diameter device support section 184 having a sharp distal tip 186 
adapted to pierce tissue. The diameter of the shaft segment 184 is such as to fit 
closely within the interior of the devices. The proximal end of the segment 184 
terminates in a shoulder 188 formed at the junction of a proximally adjacent, slightly 
enlarged diameter portion 190 of the shaft. The distal end of the device support 
segment 184 may include a radially projecting pin 192 dimensioned to project and fit . 
between adjacent turns of the coils of a device . The pin 192 engages the coils in a 
thread-like fashion so that after the assembly has been inserted into the tissue, the 
obturator 180 can be removed simply by unscrewing the obturator to free it from the 
implanted coil. Alternatively, the obturator may be configured without the projecting 
pin 192 so that the device can be slipped on and off the obturator, without screwing. 
( When an implant device 2 is mounted on the obturator 180, as is shown in FIG. 16C 
the proximal end of the device may bear against the shoulder 188, and the tail 28, if 
so equipped may extend along the segment 190 of the obturator. 

In use, the intended tissue location is first accessed surgically, such as by a 
cut-down method. The obturator, with an implant device loaded on to segment 184, 
then may be advanced into the tissue to deliver the implant. The sharp tip pierces the 
tissue permitting the obturator and implant to be pushed inward into the tissue. In the 
example of delivery to the myocardium, the epicardial surface of the heart is accessed 
and penetrated by the obturator to deliver the implant. The shoulder 188 prevents 
proximal movement of the implant along segment 184 during delivery. Preferably, the 
distal end of the obturator is projected to, and slightly beyond, the endocardium to 
place the implant device. The obturator then may be unscrewed and separated from 
the implant device. If the obturator is configured without the pin 192, the obturator 
may be withdrawn directly from the device and the tissue. Simply applying light 
closure pressure to the epicardial puncture will cause the puncture hole to clot at the 
epicardium. 
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■25mm ■ ,mm. The fiexibiiity of the spring imptan, may also be increased by 
increasing the overall diameter of the coils. ■ 

Generally, surgical grade stainless steels are used to fabricate the implant 

as 7 m US56d ab0V6 ' °' he ' ma ' erialS haVi " 9 ™« *- such 

n,c k e, titamum alloys can be used. Additionally, impiants formed from 2 or more 

fferen materia* can be formed to provide varying ftexibility. Different materia, 
filaments can be joined by welding or crimping of a malleable sleeve 

From the foregoing if will be appreciated that ,he invention provides a novel 
approach * providing an anchoring system for implant devices. The devices and 
metho s 0 . the present invention are simple and easy to apply to a wide range o, 
implant designs. y 

is intend.? 1 "" T Unde ' S '° 0d h " WeVer ' ** *" *" 9 * 9 deSC " P,i ° n <* »» "»«*» 
s intended merely to be i,,us,ra,ive thereof ahd tha, other modifications, embodiments 

-d equivalents may be apparen, to those who are sK„,ed in the ar, without departing 
from „s spirit Having ,hus described ,he invention what we desire to claim and 
secure by letters patent is: 
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CLAIMS 

1 . A tissue implant device configured to resist migration in the tissue. 

2. A tissue implant device as defined in claim 1 further comprising a 
flexible body having proximal and distal portions each defining a profile, the proximal 
end having a larger profile than the proximal end. 

3. A tissue implant device as defined in claim 2 wherein the flexible body 
defines an exterior, a hollow interior, and at least one opening between the interior 
and exterior. 

4. A tissue implant device as defined in claim 3 further comprising: 
a tail at the proximal portion. 

j 5. A tissue implant device as defined in claim 4 wherein the tail defines a 
! profile that is larger than the distal portion of the body. 

6. A tissue implant device as defined in claim 5 wherein the tail is 
configured to remain at the tissue surface when the device is implanted. 

7. A tissue implant device as defined in claim 5 wherein the tail is 
configured to be implanted in the tissue when the body of the device is implanted. 

8. A tissue implant device as defined in claim 2 wherein the flexible body 
comprises a helical spring. 

9. A tissue implant device as defined in claim 1 wherein the device is 
configured to resist migration by exhibiting adequate longitudinal flexibility to 
substantially absorb migratory forces placed on it by the surrounding tissue. 
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adh., 12 ' A tiSSUG imP ' ant d6ViCe 38 in daim 11 whe ™ the surgical ' 

adhesive is associated with the devicP fl f»Prth 0 H - • • "^gicai 

im me aevice after the device is implanted in tissue. 

i 

3 13. A tissue implant device as defined in claim 8 wherein the he.ica. sprino 

has varying flexibility along its length. ' P 9 

14- A.tissue implant device as defined in claim 8 wherein the helical sorino 
• formed from a filament having varying modulus of elasticity. ' ° 

15^ A tissue implant device as defined in claim 13 wherein the filament is 
compnsed of a plurality of materials of varying moduli! of elasticity. 

16- A tissue implant device as defined in claim 13 wherein the varying 
Pointy ,s created by varying ,he distance between individual coils of the he.ica, 
spring. 

17 The .issue implant device as defined in daim 13 wherein ,he helicai 
pn g ,s formed from a fiiamen, having a varying thickness aiong ifs length, which 
creates varying flexibility along the length of the helical spring. 

18. A tissue imprant device as defined in claim 7 wherein the flexible body 
compnses and heiica, spring and the ,a„ is formed by a more broadly wrapped coi, 

P ' OXimal P ° rti0n °' **> ' 0rmin9 a " ™ ,hal «— . laterally from 
he ,on g „ud,na, axis o, the device in the diameter of coils tha. emprise the body o, 

the spring. y 
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19. A tissue implant device as defined in claim' 18 wherein the flexible body 
comprises and helical spring the tail is deformed to be out of plane with the helical 
orientation of coils comprising the body of the spring. 

20. A device as defined in claim 8 wherein-individual coils of the helical 
spring have a constantly increasing diameter from the proximal portion to the distal 
portion. 

21 . A tissue implant device as defined in claim 8 wherein coils of the distal 
portion define a constant diameter and coils of the proximal portion define an 

increasing diameter in the proximal direction. 

i i 

22. A tissue implant device as defined in claim 6 wherein the flexible body 
comprises a helical spring and the tail comprises a broadly wound most proximal coil 
of the spring having a diameter that is greater than the diameter of coils of the body of 
fhe device. 

23. A tissue implant device as defined in claim 22 wherein the broadly 
wound coil is concentric with the body of the device. 

24. A tissue implant device as defined in claim 22 wherein the broadly 
wound coil has a center which is offset from the longitudinal axis of the body of the 
device. 

25. A tissue implant device as defined in claim 22 wherein the tail includes a 
proximal end of the spring and the proximal end is secured to the broadly wound coil. 

26. A tissue implant device as defined in claim 25 wherein the proximal end 
is joined to the broad loop by being wrapped around the loop. 
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prcx,™, end and broadly wound c0 „ , 0 ^ ^ £™« *» 

30. A tissue implant device as defined in claim 22 wherein the broadlv 
wound core is non-circular: „ y 

31 . A tissue implant device as defined In claim 25 wherein the broadlv 
wound co,, is joined to the body o, the device by a neck portion. ' 

32. A tissue implant dev,ice as defined In claim 31 wherein the neck 
comprises at least one straight segment. 

33. A tissue implant device as defined in Calm 31 wherein the neck 



34. A tissue implant device as defined in claims wherein the helical sorino 
• <ormed from a fi,amen, having a non-circula, cross-sectiona, shape ^ 

35. A tissue implant device as defined in claim 34 wherein the cross- 
sectional shape of the filament is rectangular. 
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36. A tissue implant device as defined in claim 35 wherein the major axis of 
the rectangular cross-section is substantially perpendicular to the longitudinal axis of 
the device. 

37. A tissue implant device as defined in claim 35 wherein the major axis of 
the rectangular cross-section is at an acute angle to the longitudinal axis of the 
device. 

38. A method of implanting a tissue implant device comprising: 
providing an implant device having a flexible body with proximal and 

distal ends and an anchoring tail at the proximal end; 

providing a sharp tip delivery device configured to penetrate tissue and 
releasably retain the tissue implant device; 

associating the implant device with the implant delivery device; 

accessing the desired tissue implant site; 
i applying a penetrating force to the implant and implant delivery device 

'combination such that the combination penetrates tissue to a clinically effective 
penetration depth to implant the device; 

withdrawing the implant delivery device from the implanted implant 

device. 

39. A method as defined in claim 38 wherein the implant device and delivery 
device combination is rotated while penetrating forces are applied to screw the device 
into the tissue. 

40. A method as defined in claim 39 wherein the tail of the implant device is 
submerged below the surface of the tissue after implantation. 

41 . A method as defined in claim 39 wherein the tail of the implant device 
remains exposed at the surface of the tissue after implantation. 
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44. A method of implanting a tissue implant device as defined in claims 
> — . .he device is de,ivered transthoracic, to the intended * 

45 A method of delivering a tissue implan, device as defined in claim 42 
wherem the device is delivered surgically ,„ ,„e intended tissue . location 

46. A method o. anchoring a tissue impVan, device within lissue comprising- 
providing an implantable body: . ■ 

an intended J™"!" " ^ *** '° "» »• ""P 1 ^"'* body to 

an intended t,ssue iocation and.irpplanting the device in lissue- 

^eatlheiZ::;^^ ' ^ • - »* - 



47 A method of implanting an implant device as defined in claim 46 wherein 



48. A method of delivering an impian, device as defined in claim 46 wherein 
*. surg,ca, adhesive is applied to the body prior ,„ implantation. 

in tissulJisT " imP ' an,in9 " imP ' am deViCe '° ^ 
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providing a flexible spring, body implant device having sufficient 
longitudinal flexibility to absorb migratory forces applied on the device by surroundii 
tissue after implantation; 

inserting the flexible spring body into tissue. 
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